Bars represent mean ± SEM (n=60-101 cells for LatA treatment and 59-65 cells for Jasp treatment, ***p<0.001, t-test) (B) IRM images of oligodendrocytes cultured for 2 days before and after treatment with Jasplakinolide. Quantification shows a decrease in membrane motility, cell projected area and adhesion area. Bars represent mean ± SEM (n=24 cell, *p < 0.05, ***p<0.001, paired t-test) (C) Whole cell patch clamp capacitance measurements were performed to quantify changes in cell surface area. As expected, with differentiation of oligodendrocytes an increase in membrane capacitance (left panel; n> 30 cells from each stage, one-way ANOVA ***p<0.0001), corresponding to an increase in cell surface area (middle panel) was observed with oligodendrocyte differentiation. Latrunculin A (LatA) treatment (2 hours) had no effect on cellular capacitance; (right panel; n> 30 cells). 
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Zebrafish experiments and analysis
At post fertilization day 1, zebrafish embryos were injected with 1 nl of 10-20 ng/μl plasmid DNA encoding for lifeact and 26 ng/μl transposase mRNA. Zebrafish embryos were anesthetized at post fertilization day 3 using Tricane and embedded in 1.5% low melting agarose in embryo medium. Time-lapse images were taken using a Nikon A1R confocal microscope in resonant scanning mode and static images using a Zeiss LSM. Experiments were analyzed using Bitplane Imaris software in combination with ImageJ.
Mice and treatments
Tamoxifen ( consecutive days. This treatement leads to high recombination efficiency (at least 80%) (Leone et al., 2003) .
Cell culture
Primary oligodendrocytes were prepared as described before (Trajkovic et al., 2006) . Briefly, oligodendrocytes were plated onto poly-L-lysine (Calbiochem) coated coverslips after shaking them from a glial mixed monolayer, and cultured in DMEM with B27 supplement, Calbiochem, Merck, Darmstadt, Germany) for at least 10 h at 37°C, 5% CO 2 . Cells were treated at different differentiation stages with 200 µg/ml of Trypsin (Gibco) for 10-15 minutes.
Biochemical quantification of F-actin to G-actin
For SDS-PAGE and Western Blot analysis, nitrocellulose membranes were incubated over night at 4°C with 1:2000 diluted primary antibodies against Actin (Sigma), Calnexin (Stressgen), Cofilin (reacts against cofilin 1 and 2; Sigma) and ADF (Sigma). Incubation with HRP-coupled secondary antibodies was performed for 60 min at room temperature. Signals were detected using chemiluminesence detection kit (Biorad)
For separation of G-and F-actin cells were incubated in Triton-extraction buffer consisting of 0.3% Triton X-100, 5 mM Tris, pH 7.4, 2 mM EGTA, 300 mM sucrose, 2 mM phalloidin, 1 mM PMSF, 10 mg/ml leupeptin, 20 mg/ml aprotinin, 1 mM sodium orthovanadate, and 50 mM NaF for 5 min on ice. The supernatant containing G-actin was collected from the Triton insoluble fraction. The Triton insoluble fraction containing F-actin was scraped off the plate using RIPA buffer consisting of 50 mM Tris/HCl, pH 7.4, 1% Triton X-100, 1% sodium deoxycholate, 0.1% SDS, 0.15 M NaCl, 1 mM EDTA, 1 mM DTT, and 1 mM sodium orthovanadate. Equal volumes of each fraction were analyzed by Westernblotting.
Vertical optical trap tether extraction
The cells were monitored in modified Krebs'-Ringer solution containing 120 mM NaCl, 4.7 mM KCl, 1.2 mM CaCl 2 , 0.7 mM MgSO 4 , 10 mM glucose, 10 mM Na Hepes, pH 7.4. Using an automated routine a bead was trapped in solution and moved towards the cell at a speed of 0.3 µm/s. The beads were firmly attached to the cell by pushing it into the cell with a force of about 10 pN for 5 s. Then, the trapped bead was moved vertically away from the cell at a speed of 0.3-3 µm/s thereby extracting membrane tethers from the cells. During pulling the membrane gets first ripped off the underlying cytoskeleton, which is visible as a characteristic peak in the force (F p ), before the membrane tether is formed. After 4.5 s µm the pulling was stopped and the tether was held stationary for 15 s before the static tether force F 0 was measured with a calibrated photo-diode detector (Bodensiek et al., 2013) .
AFM membrane tension measurements
AFM tether pulling experiments were carried out with a MFP-3D (Asylum Research, Santa Barbara, CA, USA), that was mounted on a custom built inverted optical microscope using an oil immersion objective (60x, 1.45NA PLAPON objective, Olympus). We used soft cantilevers with a spring constant of 0.03 N/m (BL-RC150VB 30 x 60 µm, Olympus, Japan).
A coverslip containing the cells was mounted in a standard open sample chamber (Asylum Research, Santa Barbara, CA, USA) and individual cells were selected using the optical microscope. Then, the AFM tip was brought down onto the cell with a force of 300 pN. After 1 s the tip was pulled away at a speed of 3.2 µm/s for a distance of 10 µm. Due to the different probe geometry and the reduced contact time, as compared to optical trap experiments, the extracted membrane tethers mostly ruptured off the tip before the end of the pull. The tether force (Fd) was obtained from the difference in force before and after the rupture event F d is expected to be higher than F 0 because the tether force is measured during pulling instead of after relaxation (Heinrich et al., 2005) . To obtain a spatial distribution of the tether force over the cell surface, pulling curves were performed on an array of 20 x 20 points covering an area of 80 x 80 µm. Finally, the measured tether forces were sorted by their distance from the manually selected cell center
Capacitance measurements
Borosilicate glass patch pipettes were used and had a resistance of 2.5-3.5 MΩ. The measurement was carried out using an EPC-10 patch clamp amplifier and PATCHMASTER software (HEKA Electronics). Oligodendrocytes (after 24 or 72 hours culture) were perfused with extracellular solution (140 mM NaCl, 2.8 mM KCl, 4 mM CaCl 2 , 4 mM MgCl 2 , 10 Na-HEPES, 2 mg/ml glucose, pH 7.4; osmolarity, ~310 mOsmol/l) including 0.3 µM tetrodotoxin at flow rate of 1-2 ml/min. Pipette solution contained 153 mM KCl, 20 mM HEPES, 4 mM Mg-ATP, 0.3 mM Na 2 -GTP, 1 mM EGTA, (pH 7.2; osmolarity, ~320 mOsmol/l). Access resistances were less than 10 MΩ and leak currents were less than -20 pA. All chemicals were purchased from Sigma except tetrodotoxin (Tocris). To measure cell capacitance, the membrane of the oligodendrocyte was ruptured to enable whole-cell configuration. The cell capacitance was recorded by applying 5 mV depolarizing step for 5 ms from holding potential of -70 mV and calculated according to the equation. C m = τ/ΔV m * I p /(1-I ss /I p ), where C m is the membrane capacitance, τ is the time constant of capacitance current, ΔV m is the amplitude of voltage step, I p is the maximum value of capacitance current, and I ss is the amplitude of steady-state capacitance current.
Immunofluoresence and immunohistochemistry
Immunolabeling of cells was performed as described (Trajkovic et al., 2006) . Briefly, cells were fixed in 4% PFA and permeabilized with 0.001% Triton X-100 (in PBS).
The following primary antibodies were used for 1 h at room temperature: MPB 1:200 (DakoCytomation, Carpinteria, CA, USA), Vinculin 1/400 (Sigma-Aldrich), O1 and O4 hybridoma 1/100. The secondary antibodies used in this study were: Alexa 488, 555, 647 1:2000. For F-actin staining, cells were incubated with rhodamin-phalloidine (in PBS) for 45 min. G-actin was stained using Alexa Fluor 488 coupled Desoxyribonuclease I (LifeTechnologies).
